Fast protein sequence determination with matrix-assisted laser desorption and ionization mass spectrometry.
Measurement and identification of digested peptides by matrix-assisted laser desorption and ionization mass spectrometry (LDI-MS) is demonstrated. Synthetic human parathyroid hormone, pTH (1-34), with a molecular mass of 4117.8 Da was digested with carboxypeptidases Y and B and the sequence of 14 amino acids from the C-terminus of the peptide was determined by analyzing the molecular mass of the truncated peptides. Furthermore, a tryptic digestion of pTH (1-34) was carried out and a molecular mass map of pTH (1-34) was obtained. With the results of the proteolytic digestion a rapid confirmation of the amino-acid sequence of the protein was possible. It is shown that the results of the tryptic digestion can be used for the unambiguous identification of the amino acid residues Lys and Arg, which cannot be distinguished with a mass spectrometer because of their equal nominal masses. Several advantages of amino acid sequence determination by the combination of digestion and LDI-MS are obvious: high sensitivity in the low pmol range, fast digestion time due to high enzyme/substrate ratios, quantification is unnecessary because the amino acids are identified by their molecular mass differences, the low chemical expenditure for the digestions and the accuracy of the sequence determination. Measurements with LDI-MS are fast: sample preparation and the measurement take only a few min. The mass determination and amino acid sequence is completely unimpaired by amino acid contaminations or impurities in the sample. The sensitivity of the method is in the low pmol to fmol range and thus comparable to other analytical methods.